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Two-Dimensional SMART Core Calculation by the DeCART Code
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Abstract

A new module to treat the HELIOS library is implemented to DeCART code and verified by
solving assembly level and two-dimensional SMART core problems. In assembly level
problems, DeCART code shows maximum of 1~2 % differences in the pin power and 200~300
pcm in the infinite multiplication factors from HELIOS code. In the two-dimensional core
problem, DeCART code shows a good calculation speed by obtaining the results within an
hour and hgh accuracy of about maximum 200 pcm difference in eigenvalue and 5% in
assembly power from CASMO/MASTER code that is used as a design code system of SMART
core.
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1.

Kinf Diff(pcm) Max. Power Diff.(%)
Type Temp.(K)| Gap HELIOS | CASMO DeCART CASMO DeCART
*0.02/16/4| 0.05/8/2
NoBP 600 X 1.43345 -180.7 224.5 91.2 135 0.66
o] 1.43536 -192.3 240.6 109.8 1.27 0.55
300 X 1.50691 -352.4 87.1 16.0 1.60 0.78
O 1.50803 -356.8 95.6 25.9 1.00 0.72
A 600 O 1.00131 -299.6 183.9 132.1 2.75 0.99
300 o] 1.09357 35.7 215.3 224.7 3.93 171
B1 600 o] 1.11662 -201.5 2155 713 2.20 154
300 ©) 1.21604 129.9 2164 180.8 2.69 341
Cl 600 o] 1.03251 -178.2 256.3 94.7 2.24 1.18
300 O 1.14383 191.5 300.2 280.0 2.98 1.78
HELIOS : Current Coupling Option -4, Resonance Option 1
*0.02/16/4: Ray Spacing, cm/No. of Azimuthal Angles/ No of Polar Angles
1.048 | 1.026 POWER, HELIOS 1.038 | 1.016 POWER, HELIOS
-0.39 | -0.73 Diff.(%), CASMO -0.41 | -0.68 Diff.(%), CASMO
061 | -024 Diff.(%), DeCART 047 | -037 Diff.(%), DeCART
1.048 | 1.026 | 1.026 1.038 | 1.016 | 1.017
-044 | -0.74 | -0.77 -0.28 | -0.72 | -0.76
063 | -026 | -023 050 | -040 | -035
0.000 | 1.048 | 1.050 1.039 | 1.041
0.00 | 0.03 | 0.05 0.05 | 0.14
000 | 057 [ 055 044 | 043
1.044 | 1.023 | 1.026 | 1.056 | 1.051 1.036 | 1.015 | 1.018 | 1.048 | 1.044
-0.30 | -0.75 | -0.83 | 0.05 | -1.07 -0.26 | -0.64 | -0.74 | 0.03 | -1.07
066 |-0.27 | -0.28 | 0.57 | -0.29 054 [-038 ]-0.39 | 0.46 | -0.38
1.039 | 1.018 | 1.021 | 1.053 | 1.066 1.032 | 1.011 | 1.014 | 1.046 | 1.060
-0.24 | -0.64 | -0.74 | 013 | -0.11 -0.25 | -0.66 | -0.69 | 0.08 | -0.13
0.65 | -0.23 | -0.21 | 0.65 | 0.30 054 [ -032 | -030 | 0.55 | 0.24
1.030 | 1.032 1.046 | 1.019 | 0.971 1.026 | 1.028 1.042 | 1.017 | 0.971
028 | 0.8 004 | 043 |-0.08 023 | 021 007 | 043 |-0.13
0.52 | 0.51 0.33 | 045 [ -0.21 049 [ 048 032 | 046 | -0.14
1.010 [ 0.990 [ 0.991 | 1.011 [ 0.983 [ 0.956 [ 0.935 | 0.920 1.010 [ 0.990 [ 0.991 | 1.011 [ 0.985 | 0.958 | 0.940 | 0.930
009 | 043 [-036 | 050 | -023 | 0.23 | 053 | 0.75 010 | -043 | -048 | 046 | -036 | 0.17 | 041 | 057
049 [-0.38 | -040 | 0.32 | -0.36 | -0.21 | -0.25 | -0.37 0.60 | -0.25 | -0.28 | 0.45 | -0.20 | -0.03 | -0.04 | -0.01
0.962 | 0.960 | 0.959 [ 0.958 | 0.948 | 0.935 | 0.922 | 0.914 | 0.911 0.972 1 0.970 | 0.969 [ 0.969 | 0.959 | 0.948 | 0.937 | 0.934 | 0.940
014 | 024 [ 022 | 030 | 040 | 063 | 093 | 107 | 1.35 || 014 [ 025 | 031 | 035 [ 0.38 | 068 | 081 | 0.90 | 127
-0.27 | -046 | 044 | -026 | -0.35 | 035 | -0.37 | -054 | -057 | | -0.28 | -046 | -044 | -0.26 | -0.33 | -0.32 | -0.30 | -0.30 [ -046
@ (b)
4. (600 K)




B|B|B|C]|C
B|B|[B|C]|A
B|B|C]|C
clc|cl)
C| A
I:I barrel I:I SA240+Water
5. Cell Division
2.2
kinf Max. Power | Computing
Temp.(K) DeCART MASTER | Diff.(pcm) Diff.(%) Time,sec*
600 1.01990 1.02047 56.6 121 3344
300 1.13849 1.14106 225.7 5.35 3432
DeCART: 0.05/8/2
* 1GHz PENTIUM I11 PC
1319 | 1.299 | 1.248 | 1.175 | 0.675
-1.21 -1.00 | -0.16 0.17 1.19
1.277 | 1.215 | 1.065 | 0.490
-0.55 | 0.00 0.28 1.02
RPD, DeCART 1.164 | 0.770
% Diff., CASMO/MASTER 0.17 0.00
(a) 600 K
1326 | 1.312 | 1.282 | 1.216 | 0.637
-400 | -335 | -1.72 | -0.25 | 361
1.297 | 1.249 | 1.081 | 0.430
-262 | -1.04 | 0.74 5.35
RPD, DeCART 1.189 | 0.732
% Diff., CASMO/MASTER 0.67 3.55
(b) 300K
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